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ABSTRACT: 

PURPOSE: To provide a joint of dissimilar materials where the 
activity of 

the joined interface is increased and the joinability is excellent by 
using 

powder tantalum or green sheet as an insert. 

CONSTITUTIO N: Powder tantalum 3 whose grain size is 30-40μm and r * 
whose 

thickness is 1mm is inserted as an insert between met allic zirconi um 

1 and " 

stainle ss ske-e-1^2 , and the compression joining is executed under the 

conditions 

where the temperature is approximately 1000°C, and the pressure 
is ≥1000 

atm in the hot press method. This method provides an excellent joint 
of 

dissimilar materials of metallic zirconium 1 and stainless steel 2. 
Excellent 

adhesion is obtained by the unidirectional compression, the control 
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precision 

of the temperature and the pressure is especially improved, the 
process is 

relatively simple, and a joint of dissimilar materials of metallic 
zirconium 

and stainles s steel is obtained at low cost. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1-This document has been translated by computer. So the translation may 

not reflect the original precisely. 

2.**** shows the word which can not be translated. 

3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to this transition joint 
applicable to piping applied to the dissolver of a nuclear reprocessing 
facility, a nuclear reactor in operation, a thermal power station facility, etc., 
concerning the transition joint of metal zirconium material and stainless 
steel material. 
[0002] 

[Description of the Prior Art] For example, since the dissolver for nuclear 
spent fuel is used in a corrosion ambient atmosphere, it is made from the 
metal zirconium excellent in corrosion resistance. Although piping of a large 
number connected to dissolver is also made from a metal zirconium, it 
thinks manufacture by cheap SUS304 stainless steel in respect of cost after 
the part which is separated from dissolver. 

[0003] However, junction of these ** is difficult and the HIP method and the 
explosive-bonding conjugation method are performed as a conjugation 
method of the conventional metal zirconium material and stainless steel 
material. A HIP method is the approach of carrying out diffused junction of 
metal zirconium material and the stainless steel material by the HIP 
method, and this uses the diffusion phenomenon of the contaminant 
comrade in an elevated temperature. An explosive-bonding conjugation 
method is the approach of inserting a tantalum and sheet metal between 
metal zirconium material and stainless steel material as insertion material, 
and carrying out explosive-bonding junction, and this is the approach of 
joining using the very high energy generated momentarily, in case a powder 
explodes. 

[0004] Moreover, there is also a method of in addition to this using the hot- 
rolling method. This is the approach of joining by rolling out between heat, 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



9/22/04 



4 



Page 2 of 4 



after enclosing metal zirconium material and stainless steel material into 

superposition and a vacuum package. 

[0005] 

[Problem(s) to be Solved by the Invention] Hot rolling junction (those with 
insertion material), explosive-bonding junction (those with insertion 
material), or diffused junction (with a HIP method and no insertion material) 
is possible for a contaminant comrade's junction, and the tensile strength of 
a transition joint is also the above about the same as a base material 
mostly. However, although there was an example in which only the 
explosive-bonding joint was bent without the defect in the bending test 
(bend radii: 5t, angle-of-bend:180 degree) of a joint, it could not be satisfied 
with other approaches of the above-mentioned bending test. However, it is 
becoming clear that the case it becomes inadequate joining is in a joint 
interface also with this explosive-bonding joint. Explosive bonding uses 
explosion of a powder, and the junction interface is wavelike and has also 
produced entrainment. That is, the conditions of temperature and a 
pressure are not necessarily uniform, and there is a trouble that it is also 
quite difficult to control these values. 

[0006] moreover, corrosion resistance insertion of the tantalum sheet metal 
which is insertion material from a bad thing in the first place in the nitric- 
acid ambient atmosphere whose alloy layer of the junction interface of 
metal zirconium material and a stainless steel material comrade is an 
operating environment Direct junction is stopped. As a junction interface of 
a zirconium / tantalum or a tantalum / stainless steel A corrosion resistance 
improvement is aimed at and advantages, like it can be made hard to lower 
the thermal stress at the time of junction and use, and to be divided are 
aimed at by putting a middle coefficient of linear expansion into the second. 
However, when the plate was used as insertion material, the uniform load of 
a there had the fault in which a quite difficult thing, therefore possibility of 
it being necessary to raise temperature and a flow and pressure 
requirement considerably, and spoiling the good organization of metal 
zirconium material and stainless steel material come out. 
[0007] This invention tends to offer the transition joint of the metal 
zirconium material whose junction nature improved, and stainless steel 
material in view of the above-mentioned technical level. 
[0008] 

[Means for Solving the Problem] This invention is a transition joint which 
inserts the green sheet which hardened tantalum powder or this powder 
withjhe binder between me talzirc onium material and stainless steel- 
material, and comes to carry out solid state welding by hoT^reSirtg~. 
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[0009] When a thing with a particle size of 30-40 micrometers is generally 
used and the tantalum powder used by this invention is used as a green 
sheet, what hardened the tantalum powder of this particle size with the 
organic binder, and was made into 1-2mm th ickness is used. 
[0010] ^ 

[Function] If the thing [ as / in this invention ] which used tantalum powder 
or this powder as the green sheet as insertion material is used, surface area 
is activity widely, and since reactivity is good and it is easy to deform it 
plastically, the adhesion of a junction interface will become good. Moreover, 
adjustment of the granularity on the front face of junction is possible, and 
junction nature does so the effectiveness of being good. 
[0011] Furthermore, adhesi on also becomes hig h that it will be easy to 
deform plastically if it compresses into an one direction by hot pressing. 
Moreover, the effectivene$s_ of being easy to control temperature and a 
pressur e compared with HIP (grade 3 axial compression) is done so. 
[0012] 
[Example] 

(Example 1) Drawing 1 explains one example of this invention, between the 
metal zirconium material 1 and the stainless steel material 2 -- as insertion 
material - the tantalum powder 3 of the shape of powder with a particle size 
of 30-40 micrometers - 1mm thickness - inserting - hot pressing - using -- 
temperature: - compression junction was carried out on aboutj 000. degr ees 
C and the conditions beyond pressur e:1 000 atmospheric pressu re. 
Consequently, the form of the shape of complications of the tantalum 
powder 3 disappeared, and the transition joint of the good metal zirconium 
material 1 and the stainless steel material 2 was obtained. 
[0013] As a result of replacing with tantalum powder, adding about 20% of 
organic binder (trade name: SERANDA) to the above-mentioned tantalum 
powder, inserting green sheet 3' of 1mm thickness as insertion material and 
carrying out compression junction using hot pressing on the same 
conditions, the same good transition joint as the above and **** was 

obtained. However, a tantalum layer thin after solid state welding is 

******** 

m 

[0014] (Example 2) Drawing 2 and drawing 3 explain other examples of this 
invention. The piping transition joint before manufacture by this example 
cuts drawin g 2 in part, it writes, and a perspective view and drawing 3 are 
the explanatory views of the manufacture approach of this joint. Between 
the piping element 1 1 made from a metal zirconium, and the piping element 
12 made from SUS304, the tantalum powder 13 with a particle size of 30-40 
micrometers is arranged. This is pressurized according to Load A from the 
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upper and lower sides in an elevated-temperature vacuum ambient 
atmosphere. In order to prevent a piping element deforming by 
pressurization, a core 15 and an outer frame 14 are installed, and a piping 
element is supported from inside and outside. 

[0015] In this example, tantalum powder with a particle size of 40 
micrometers is made into 1mm in thickness using the diameter of 30mm, 
3mm of board thickness, and a piping element with a height of 30mm, and 
they are 1000 kgf/cm2 in a 1000-degree C vacuum. When pressurized by the 
pressure for 2 hours, while tantalum powder carried out high density 
sintering, it joined also to metal zirconium material and SUS304 material 
good, and the ingredient defect was not seen in a plane of composition. 
Moreover, although surface finish-machining was required, the piping 
transition joint which does not need large machining was able to be 
obtained. 

[0016] It replaced with the tongue dull powder in the above and an example, 
and the same result was obtained even if it used the green sheet stated in 
the example 1 . 
[0017] 

[Effect of the Invention] By this invention, by having used powder-like a 
tantalum or a green sheet instead of the tabular tantalum as insertion 
material, the activity of a junction interface became high and the junction 
nature became a very good transition joint. Moreover, by using hot pressing, 
adhesion also became good by one direction compression, especially 
temperature and the control precision of a pressure improved, it compared 
with the conventional explosive-bonding conjugation method, and the good 
transition joint was obtained. In addition to the above advantage, a process 
is comparatively simple and the transition joint of metal zirconium material 
and stainless steel material was obtained by low cost. 



[Translation done.] 
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